Importance of hepatocyte culture conditions in dimethylnitrosamine-induced suppression of antibody response in the mixed cultures of murine hepatocytes and splenocytes.
The role of the hepatocyte culture media in dimethylnitrosamine (DMN)-induced suppression of antibody responses by splenocytes against sheep erythrocytes (SRBCs) was investigated using the mixed culture system of murine hepatocytes and murine splenocytes. It was observed that hormone-supplemented complete media was required for hepatocyte cultures to optimally activate DMN to its immunosuppressive form(s). In the absence of the hormone supplement, the concentration of DMN required to produce a 50% suppression (IC50) was increased by over 10-fold (i.e., compare the IC50 in complete media of less than 0.5 mM to the IC50 in basal media of almost 10.0 mM). In contrast, the activation of cyclophosphamide (cytoxan, CTX), which was used in these studies as a comparative control, was not affected by the absence of the hormone supplement. These results indicate that the observed effect on the activation of DMN was not due to a generalized loss of metabolic capability of hepatocytes cultured without hormones. To examine the role of drug metabolizing capabilities of hepatocytes in the differential activation of DMN, we compared phase I and phase II enzyme activities of hepatocytes cultured for 24 h in either basal media or hormone-supplemented complete media. Our results indicated that there was a significant decrease of phase I monooxygenase activities of cultured hepatocytes when compared to freshly isolated hepatocytes. However, our results failed to show any difference in the activities of hepatocytes cultured in the two media. Most notably, there was no difference in the activity of either high- or low-affinity DMN demethylase, as measured by the generation of formaldehyde. We observed a similar profile with phase II conjugative capabilities, specifically sulfotransferase and glucuronyltransferase. These results indicate that the activation of DMN to its immunosuppressive form(s) can be modulated in the co-culture system by culturing hepatocytes under different conditions. Because we failed to show any differences in the metabolic capabilities of hepatocytes cultured under the two media conditions, the results suggest that the modulation of immunosuppressive activity may not be related to a change in the generation of the immunosuppressive metabolite(s).